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POST-PLEISTOCENE DISPERSAL IN TITE MEAICAN VOLE 


MICROTUS MENICANGS): 


AN EXAMPLE OF ANMPPARENT TREND 


IN THE DISTRIBUTION OF SOUTITIWESTERN MAMMALS 


Russell Davis! and ie 


VBSTRAC] 


D 
Callahan 


The present distribution of the Mexican vole (Microtus mexicans) is not e uitirely the prodiict of post- 


Pleistocene forest fragmentation and extinction; recent dispersal also is indicated. Literature records further suggest that 
this phenomenon may reflect a general pattern of northward range expansion in many southwestern mainmal species. 


Key words: Microtus, tole, dispersal, biogeograply, vicariance, 


Traditional biogeographic theory attributes 
the modem deriton of small, nontlying 
montane manuals in the Southwest to post- 
Pleistocene climatic change (Brown 1971, 1975, 
Patterson 19S4, Patterson and Atinar 1986). 
Restriction of woodland and forest habitat to 
higher elevations is assumed to have stranded 
such species on isolated patches of montane 
habitat. Although it is recognized that local 
extinction has cansed further range reductions, 
post-Pleistocene range expansion generally has 
been discomited | Brown 1971, 1978). This relict 
model satisfactorily explains hedistrition ot 
many Great Basin species, but evidence from 
elsewhere in the Sonthwest strongly supports 
recent dispersal | Davis and Damen 1987. 
Davis and Ward 19SS, Davis et al. 19SS, Davis 
and Bissell 19S9. Davis and L9SY. 
Lomolino et al. 19S9), 

In this paper we will review evidence indi- 
cating that many southwestem mamuinals— 
nichiding the Mexican vole and other montane 
matumals. as well as nonmontane species 
have shift 
during the past sever al decades. For soine spe- 
cies this pattern appears to reHleet milder win- 
ters or Liman influences: for others the trend is 
harder to explain. Wverified, however, this trend 
presupposes | among other things! a ereater dis- 
persal capability than is twpice ally attributed to 
small mianials. 


Brown 


shown a striking nortliward range 


) | ti { : "Aryotne Pra 
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Pleistocene. 


DISPERSAL: A BRIEF REVIEW 

Post-Pleistocene dispersal has been verified 
primarily in (1) conspicuous, dinrnal mammals 
such as sciurids and (2) mammals colonizing 
regions that were previously well sampled by 
Uallcecam: For species and groups that do not 
fall into either category, the biogeographer is 
left to interpret reader distribution patterns 
anWVor small bits of indirect evidence. 

As an example of the first situation, Davis 
and Brown (19S9) and Davis and Bissell (1989) 
showed that recent dispersal has significantly 
altered the distribution of Abert’s squirrel 
(Seirus aberti). Another example involves the 
dusky chipmunk | Tamias obscnrvius), which was 
absent from Thomas fountain in southern @ am 
iformia at least between 1974 and 1976 (Calla- 
han 1977). By 1979 the species had recolonized 
this peak, which is isolated from the San Jacinto 
range by a 10-mile stretch of semiarid grass- 
eee agebrush habitat (Callahan, in prepara- 
tion). ). The second scenario is ihistrated by Davis 
and Dunford (1987) and Davis and Ward 
(19SS), who fonnd evidence of recent montane 
colonization by Sigmodon ochrognathns in a 
well-studied area of southeast ron 

Since many small mammals are not readily 
trapped and many localities have not been sam- 
pled extensively, it is easy for critics to “shoot 
down” new distribution records on the grounds 
of inadequate prior sampling. In such cases it is 
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Fig. 1. Distribution of Microtus mexicanus. At this scale, 
ouly the two most isolated populations in the United States 
are distingnished (modified from Findley et al. 1975, Hall 
1951. Finley et al. 1956, Hoffmeister 1956). 


necessary to look at broader distribution pat- 
terns and draw some reasonable inferences. 
Davis et al. (1955S) analyzed southwestern mon- 
tane manmnnal distributions and found that dis- 
tance from the source was a significant predictor 
of species richness—a relationship snggesting 
dispersal. Lomolino et al. (1989), in a study 
encompassing miuich of the Southwest, con- 
finned the relationship between species rich- 
ness and isolation, and = proposed recent 
dispersal by several montane species including 
Microtus mexicans. 





MPEXICAN VOLE DISTRIBUTION 


The range of the Mexican vole (Fig. 1) pres- 
ently extends from Mexico into Arizona, New 
\lexico, southern Colorado, and Utah (Durrant 
1952, Annstrong 1972, Findley ct al. 1975, Hall 
I9ST. Hoffmeister 1986). The species typically 
Nhabits meadows in ponderosa pine and mixed 

onifer forests, but can occupy pinyon-juniper 
| voodland if suitable understory is present 
Harris 1985, Hoffmeister 1986). In Arizona it 
sccurs less often in interior chaparral and Great 
—dasin desertscrub (ifoffmeister [9S6), 
) The late Pleistocene distribution of this spe- 
‘ies probably was continuous from the Mexican 
lateau to the southwest U.S. (Findley and 
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Fig. 2. Details of the distribution of Microtus mexicanus 
in Arizona showing isolated populations and three subspe- 
cies A.B. and C (modified from Hoffmeister 1986. Open 
circles indicate records added by Spicer et al. 1955) and 
Spicer (1987): subspecific relationships of these populations 
are unknown, Papago Springs is a late Pleistocenc fossil site 
which includes a tentative record for this species Harris 
195). 


Jones 1962). Harris (1985) questions a fossil 
record from southeast Arizona that would con- 
firm this past distribution, but the present dis- 
junct range of the species (Fig. I) implies its 
former presence in southeast Arizona regardless 
of the fossil record. Post-Pleistocene climatic 
changes fragmented this distribution, and local 
extinctions in southeast Arizona apparenth SOD 
arated the Mexican and northerm populations. 
This scenario is consistent with the historical 
legacy hypothesis, but there is also evidence that 
the pattern has been modified by recent clis- 
persal as discussed below. 

EVIDENCE FROM ARIZONA.—The Mexican 
vole now occurs in the continuois forests of 
central Arizona and on isolated mionntains to the 
south, southwest, and north (Figs. 1, 2). Four 
populations occur on mountains connected to 
the central high comntr by pinvon-jumper 
woodland and interior chaparral (Brown and 
Lowe 1983), through which the species conld 
disperse: the Nantanes Plateau. the Sierra 
Ancha, the Bradshaw Mountains, and the South 
Kaibab (Fig. 2). Three other populations occur 
at sites that are isolated by grasslands but 
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Fig. 3. Details of the distribution of Microtus mexicanus 
in New Mexico and southerm Colorado showing some iso- 
lated populations (modified from Findley et al. 1975; some 
data from Tall 195). Open circles indicate records listed 
by Finley et al. 1956). 


interconnected by pinvon-juniper woodland 
and interior chaparral: Prospect Valley, the 
Music Monntains, and the Hualapai Mountains 
ie, 
Since the Hualapai Mountains and Prospect 
Valley still contain sinall patches of forest, the 
vole populations at these — sites might be 
Pleistocene relicts in. forest: refugia. But the 
popnlation in the Music Mountains. a site 
midway between the other two, consists of only 
pinvon-juniper woodland (Spicer et al. 195). 
This habitat interconnects all three localities 
and is more likely to serve as a dispersal corridor 
a post-P Heistocene re fugimn. The spe- 
cies was recorded in the Hhial: apal \lomntains in 
1923 and in Prospect Valley in 1913, but it was 
not found in the Musie Mountains until 19S] 
Spicer et al. 1OS5). 

When the 


ispecies should be present on those 
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[9SG6). Recent dispersal is not the only possible 
explanation for this pattern, but it is the most 
parsimonious one; ancient relicts in dissimilar 
habitats would be expected to show more evi- 
dence of divergence after several thousand 


Veclts. 


There is evidence of a recent range expan- 
sion in northeast Arizona. The Mexican vole was 
first recorded in the Navajo Mountains in south- 
em Utah and northern Arizona in 1933 (Benson 
1935). Although this locality seems isolated, 
since 1986 the species has tumed up at several 
other sites on Black Mesa in northeast Arizona 

(Spicer 1987). These sites fall on a line southeast 
from Navajo Mountain to the southwest foot- 
hills of the Chuska Mountains. 

At Black Mesa (Fig. 2) the habitat is pinvon- 


juniper, with ponderosa pines and a few Doug- 


las-firs on north-facing slopes, draws, and other 

protected areas (Spicer 1987). Again, this is 
relatively poor habitat for this species, and it 
scems unlikely that the population could have 
survived in isolation for several thousand vears. 
Between these sites and Navajo Mountain is 
mosth pinyvon-juniper, with marrow strips of 
northem grassland and Great Basin desertscrub 
(Brown amd Lowe 1983). The Mexican vole 
occupies these habitats elsewhere and presum- 
ably can disperse through them. This scenario 
implies that the Chuska Mountains, now unoc- 

cupied by the species (Iloffmeister 1986), will 
eventually be colonized (or recolonized) from 
the northwest. 

Ee FROM NEW MENICOAND COLO 
RADO. vet al. (1975) suggested that the 
range of ee niexicanus mM New Mexico 
cone han ete xpanded as a result of recent dis- 
persal. In the Sandia Mountains, trapping from 
1950 to [970 revealed only M. longicaudus. 
Mexican voles were first taken there in 1970 and 
soon became the dominant species. W hile the 
species could have been overlooked earlier, dis- 
persal from the Manzano Monntains (Fig. 3) is 
an equally likely scenario. Until 1975 Hess were 
the northernmost records east of the Rio 
Grande Riverin New Mexico. The Mexican vole 
has since been recorded from live. sites in 
extreme northeast New Mexico ( Dalquest lias 
inley et al. 1956). 

Ii Colorado the first specimens were taken 
in 1956 at Mesa Verde (Rodeck and Anderson 
1956). Later the species was found at seven 
more Colorado sites ( Mig. 3; Mellott and Choate 
[9S4, Finley ct al. 1986). A trapping study in 
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TABLE 1}. Southern mammal species for which there is evidence of a recent northward range expansion, Unless indicated 
othenvise. evidence is based on directionality and chronology of records: Ly \rizona distribution in Cockrum: (1960) vs. 
Hoffmeister (1986); 2, distribution in Hall and Kelson (1959) vs. Hall (19S1): 3, Vexas distribution in Taylor and Davis 
(1947). Davis (1960), and Davis (LOT+4). Nomenclature follows Jones ct al. (1986). 





Species 

Didelphis virginiana 
Morimoops megaloplhiylla 
Chocronycteris mexicana 
Leptonycteris sanborni 


Lasiurus ega 


Idionycteris phyllotis 


Tadarida femorosacca 
Tadarida macrotis 


Dasypus NOCCOINCEACEUS 


Lepus alleni 


Sciurus aberti 


Baiomys taylori 


Sigmodon hispidus 


Sigmodon fulviventer 


Sigmodon ochrognathus 


Microtus mexicans 


VASHG NUSUA 


onepatus mesolencus 


TYUSSU tajac ay 








Region and direction 
of expansion 





Nithrough E US2N into 
S Arizona from N Nlexico 


Nin Texas 


Now a winter resident in S 
Arizona 

Now awinter resident in S 
Arizona 

Nott le\as 


Nin SW U.S. to Utah 


N 1 Wazoo 
N in Arizona: also Texas? 


N from S Texas into Okla- 
homa, Colorado, Kansas. 
and Nebraska 


Limitedly NE in Arizona 


NW in Colorado, N into 
Wyoming, W into Utah 


N from SE Texas into 
Oklahoma, and NE_ in 
New Alexico 


N in the UWS.:; through 
Kansas to Nebraska. and 
N in Rio Grande Vallew in 
New Mexico 

Nin New Mexico 


NW in Arizona and N in 


Texas 


Various in Arizona: Nin 
New Mexico into S Colo- 
rado 

NW in Arizona and per- 
haps in New Mexico 


NW in Arizona 


Nin Arizona and New 
Mexico 


Evidence and References 


Udvardy (1969). MieManus (1974); Y. Petrysazvn 
(personal Communication 


3: Taylor and Davis (19-47): Davis (1960): Diwis 
Ww lie tp Mollhagen 17.3) 


R. Sidner | personal COMMU NICation !, probably due 
to hummingbird feeders 


R. Sidner (personal communication ), probably due 
to hummingbird feeders 


Spencer et al. (1985) 


First U.S. record was in 1935 in SE Arizona Cock- 
rinn 1956). 2 


Laid 2 
1; Mollhagen (1973) 


Buchannan and Talmage (1954): Udvardy 1969 
Hiuimphrev (1974): Meaney et al. \ 1987) 


L: lack of reeords in N Cochise Co. until 1976 
‘Aen 1895, Roth and Cockruim 1976) 


Davis and Bissell (1989); known dispersal ability 
and history of ponderosa pine distribution ( Davis 
and Brown 1989) 


Diersing (1979): Stang] and Dalquest +1986): 
Tavlor and Davis (19-47) vs. Davis (19745: recent 
record in Lima Co., New Mexico \W) Gannon, 
personal communication : Choate et al. 1990) 


Cockruin (1952); Moblenrich (1961: Jones 1960 : 


Cameron and Spencer (1951 


Mollenrich (196) 


Davis and Dunford (19$7): Davis and Ward 19SS°, 
Davis et al. (1988); Hollander et al. (1990); Stang! 
and Dalquest i 199OT) 


This study 


Not reported by earl explorers Davis 1982): not 
recorded in Arizona until 1$92. in extreme S$ 
iHoffmeister 1986): no late Pleistocene record 
Alarris 1985. Tabor 19:40). Wallino and Gallizioli 
1954): but see Kaufmann et al. | 1976 

I: recent records \ Lloffineister 19$6 

Indian name for peccary is of Spanish origin \Sowls 
19S-4). rarely encountered bn carly explorers 


Davis 19$2)-no use bs early prehistoric cultures 
Crosswhite 19S-b Sowls 195-4) 
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1935, and others prior to 1975, found no Mexi- 
can voles near Cimarron, New Mexico, although 
other vole species were taken (Armstrong 1972. 
Findley ct al. 1975). The Mexican vole is now 
common in the area (Finley et al. 1986); thus, 
the northward range expansion by this species 
may be continuing into northeast New Mexico 
and southeast Colorado. 


DISCUSSION END GORCLUSIONS 


The historical legacy livpothesis requires 
widespread late Dlevetacenc distribution. The 
fossil record documents the late Pleistocene 
presence of Microfus imexicanus in southem 
New Mexico, adjacent portions of Texas, and 
(perhaps) ) southeast Arizona. Despite the adimit- 
tedly weak fossil record, howev er, there is no 
evidence that the species range formerly 
included the entire area where populations now 
exist (Harris 1985). Several lines of evidence 
support post-Pleistocene dispersal for this 
species: 


|. Distance as a predictor of pres- 
ence/absence (Lomolino et al. 1989). 

2. The close relationship of adjacent Ari- 
zona populations, isolated by theoreti- 
cally crossable habitat. 

3. Its presence in isolated habitats unlikely 
to have served as post-Pleistocene 
refugia. 

4. Recent records suggesting dispersal in 
northwest and ort ent Arizona, cen- 
tral and northeast New Mexico, and 
southern Colorado. 


though the distribution of the Mexican vole 
undoubtedly has been influenced by historical 
events and by local extinctions, it is difficult to 
ignore the evidence of past and continuing post- 
Pleistocene dispersal. 

A reviewer of this paper asked why the Mex 
ican vole and other small mammials took 1000 
vears to reach certain localities that we claim 
were colonized within the past few decades. 
This point reqnires clarification. First, there 
have a local Changes in vegetation and cli- 
mate in the Southwest during the past 50 to LOO 
Vas. “and miditions may have favored 
recent dispersal even thongh the broader pic- 
ture has tem uned constant lorsome 4000 vears. 
second we de not claim that these recent 
records req nt the first colonizations by the 


} 


Menicann vole or othey 


thie a Ce TEST 


SPCCIES. They are simply 
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the first such events that have been recorded in 
the literature. Ifthese animals were able to cross 
insnitable habitat once, then they could have 
done so repeatedly in the course of centuries. 

Our suggestion of recent dispersal by the 
\fexican v al should be evalnated in the context 
of a more general pattem involving many 
manmal species. Post- Pleistocene dispersal has 
influenced montane — species — assemblages 
throughout much of the Southwest (Lomolino 
et al. 1989). In addition, we propose a second 
pattem of recent northward range expansion 
involving at least 19 North American mammal 
species, all primarily austral in distribution but 
occupying a wide range of habitats (Table 1). 

This pattern of northward dispersal is not 
easily explained, and there is unlikely to be a 
single causative factor. For some species, the 
anti appears to result from climatic change 
anor habitat modification by humans. Alterna- 
tively, the pattern can be viewed as one small, 
recognizable northward surge in a continuing 
Hdlecene cvele of nor weenth distibntian 
shifts. 
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